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(54) Surgical adhesive sprayer 

(57) In an adhesive sprayer for a living body, a hard 
insert portion (2) extends from a sprayer body (1), a 
bendable portion (3) extends from a distal end of the 
insert portion (2), and a nozzle portion (4) is disposed 
on a distal end of this bendable portion. Gas from a gas 
inlet port (15a) formed in the sprayer body is injected 
from a gas injection port (45) formed in the nozzle por- 
tion after passing through a passage (60) which is al- 
lowed to extend through the interiors of the sprayer body 
(1 ), insert portion (2) and bendable portion (3). Adhesive 
from an adhesive inlet port (16a, 17a) formed in the 
sprayer body is injected from an adhesive discharge 
port (71a, 72a) formed in the nozzle portion after pass- 
ing through another passage (71. 72) which is allowed 
to extend through the interiors of the sprayer body, insert 
portion, and bending portion (3). The bending portion is 
bent by controlling a control member (50, 51 . 52) mount- 
ed on the sprayer body via a control cable (53a, 53b) 
extending through the interiors of the sprayer body, in- 
sert portion and bendable portion. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates to a sprayer for spraying an 
adhesive towards a diseased part, such as an open 
wound, a trace of surgical excision or the like, of a living 
body such as a hunnan body for the purpose of closing 
or covering the same. 

An adhesive sprayer for a living body disclosed un- 
der the title of "TRIPLE LUMEN SPRAY TUBE" in a cat- 
alog distributed February, 1 994 is, in operation, inserted 
deep into a living body and then sprays an adhesive to- 
wards a diseased part in the living body. This type of an 
adhesive sprayer includes a sprayer body, a hard insert 
portion extending from the body, and a nozzle portion 
disposed on a distal end of the Insert portion. The 
sprayer body has one gas inlet port and two adhesive 
inlet ports, whereas the nozzle portion has one gas in- 
jection port and two adhesive discharge ports. A pres- 
surized gas from the gas inlet port is injected from the 
gas injection port after passing through a passage 
formed within the sprayer body and Insert portion, and 
two kinds of adhesives from a syringe connected to the 
adhesive inlet ports are discharged from the adhesive 
discharge ports after passing through other passages 
formed in the spray body and insert portion, thereby 
spraying the adhesives towards the diseased part of the 
living body. 

However, the hardness of the insert portion of the 
sprayer over an entire length thereof makes it difficult to 
bring the gas injection port and the adhesive discharge 
ports formed in the nozzle portion into an opposing re- 
lation with respect to the diseased part of a patient un- 
less an organ of the patient is considerably moved and/ 
or the patient is turned sideways, particularly when the 
diseased part, towards which the adhesives are to be 
sprayed, is located behind another organ or organs. For 
this reason, effort required for spraying the adhesives is 
increased and the patient is obliged to bear a heavy 
load. 

SUMMARY OF THE INVENTION 

It Is, therefore, an object of the present invention to 
provide an adhesive sprayer for a living body in which 
a gas injection port and adhesive discharge ports can 
easily be placed opposite an diseased part and an ad- 
hesive spray work can correctly be perfomned in an ef- 
ficient manner. 

According to the present invention, there is provid- 
ed an adhesive sprayer for a living body, the adhesive 
sprayer comprising: 

(a) a sprayer body having an adhesive inlet port and 
a gas inlet port; 

(b) a hard insert portion extending from the sprayer 
body; 



(c) a bendable portion extending from a distal end 
of the insert portion; 

(d) a nozzle portion disposed on a distal end of the 
bendable portion, the nozzle portion including an 

s adhesive discharge port and a gas injection port; 

(e) first passage means for intercommunicating the 
adhesive inlet port of the sprayer body and the ad- 
hesive discharge port of the nozzle portion so that 
an adhesive is allowed to pass therethrough, the 

10 first passage means being disposed within the 
sprayer body, insert portion and bendable portion, 
the first passage means being bendable at least at 
the bendable portion; 

(f) second passage means for intercommunicating 
15 the gas inlet port of the sprayer body and the gas 

injection port of the nozzle portion so that a pressu- 
rized gas is allowed to pass therethrough, the sec- 
ond passage means being disposed within the 
sprayer body, insert portion and bendable portion, 
20 the second passage means being bendable at least 
at the bendable portion; and 

(g) control means for remote controlling the benda- 
ble portion, the control means including a control 
member disposed on the sprayer body and at least 

25 one control cable, one end of the cable being se- 
cured to the control member and the other end 
thereof being secured to a distal end of the benda- 
ble portion. 

30 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a plan view of a sprayer according to one 
embodiment of the present invention; 
Fig. 2 is a side view of the above sprayer; 
3S Fig. 3 is an enlarged sectional view taken on line Ill- 
Ill of Fig. 1; 

Fig. 4 is an enlarged sectional view taken on line 
IV-IVof Fig. 2; 

Fig. 5 is an enlarged sectional view taken on line V- 
40 V of Fig. 2; 

Fig. 6 is an enlarged sectional view taken on line 
VI-VI of Fig. 2; 

Fig. 7 is an enlarged view of a distal end face of the 
sprayer when viewed in a direction as indicated by 
45 an arrow VII; 

Fig. 8 is an enlarged sectional view of a nozzle 
member; 

Fig. 9 is a sectional view taken on linelX-IXof Fig. 8; 
Fig. 10 is a sectional view taken along line X-X of 
so Fig. 8. 

Fig. 11 is a sectional view showing an exchangeable 
cartridge according to another embodiment of the 
present invention; 

Fig. 12 is an enlarged sectional view of an Xll-por- 
55 tion of Fig. 11; 

Fig. 13 is a sectional view taken on line XIII-XIII of 
Fig. 12; 

Fig. 14 is a sectional view taken on line XIV-XIV of 
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Fig. 12; and 

Fig. 1 5 is an enlarged sectional view of an XV-por- 
tion of Fig. 11. 

DETAILED DESCRIPTION OF THE EMBODIMENT 5 

A sprayer according to one embodiment of the 
present invention will now be described with reference 
to the accompanying drawings. This sprayer is of the 
type capable of spraying two kinds of liquid adhesives. io 
These adhesives, when sprayed against a diseased 
part of a living body, are hardened by interaction thereof. 
These adhesives contain components capable of en- 
hancing growth of the tissue of the living body. 

A general construction of a sprayer will now be de- is 
scribed with reference to Figs. 1 and 2. The sprayer in- 
cludes a sprayer body 1 , a hard insert portion 2 extend- 
ing from the sprayer body 1 , a bendable portion 3 ex- 
tending from a distal end of the insert portion 2 and a 
nozzle portion 4 disposed on a distal end of the benda- 20 
ble portion 3. 

As best shown in Fig. 3, the spray body 1 includes 
a hollow main sleeve 10 having a generally rectangular 
configuration in section, a connection member 11 re- 
ceived in and secured to the main sleeve 1 0, a cylindri- 25 
cal first auxiliary sleeve 12 secured to the connection 
member 1 1 and disposed on a rear end of the main 
sleeve 10, a cylindrical second auxiliary sleeve 13 se- 
cured to a rear end portion of the first auxiliary sleeve 
1 2 and a holder 1 4 detachably connected to a rear end 30 
portion of the second auxiliary sleeve 13. 

A mouthpiece 15 is attached to a peripheral wall of 
the second auxiliary sleeve 13. An inside passage 15a 
of the mouthpiece 1 5 is provided as a gas inlet port. The 
holder 1 4 includes a funnel member 1 4a whose diame- 3S 
ter is enlarged backwardty and a closure 1 4b for closing 
an opening of the rear end of the funnel member 14a. 
Two mouthpieces 16 and 1 7 are attached to the closure 
14b of the holder 14. Internal passages 16a and 17a of 
the mouthpieces 16 and 17 are provided as adhesive 40 
inlet ports, respectively. 

An annular engagement groove 14c is formed in an 
outer periphery of a distal end portion of the funnel mem- 
ber 1 4a of the holer 1 4. With the distal end portion of the 
holder 1 4 inserted into the rear end portion of the second 
sleeve 13, a distal end portion of a stopper 18 threaded 
into a peripheral wall of the rear end portion of the sec- 
ond auxiliary sleeve 13 is brought into engagement in 
the engagement groove 14c. By doing this, the holder 
14 is detachably connected to the second auxiliary 50 
sleeve 1 3. 

A support plate 19 extending longitudinally of the 
main sleeve 10 is received in the main sleeve 10. This 
support plate 19 is secured to the main sleeve 10 
through the connection member 11. The support plate 55 
19 is adapted to support various component elements 
as later described. 

The insert portion 2 includes a long metal pipe 20. 



As shown in Fig. 4, a rear end portion of the pipe 20 is 
secured to a distal end portion of the support plate 19 
through the connection sleeve 21. The connection por- 
tion between the pipe 20 and the connection sleeve 21 
is covered with a protective sleeve 22 which is thread- 
edly fitted to the connection sleeve 21 . As shown in Fig. 
5, a distal end portion of the pipe 20 is connected to a 
thin connection sleeve 24 through a thick connection 
sleeve 23. The connection sleeve 24 is smaller in diam- 
eter than the pipe 20. The insert portion 2 comprises the 
pipe 20, and the connection sleeves 23 and 24, 

As shown in Fig. 6, the bendable portion 3, which 
has a similar construction to that of a bendable portion 
of an endoscope, comprises an inside structure 30 and 
a protective tube 35 covering this inside structure 30. 
The inside structure 30 is constructed by tumably inter- 
connecting a plurality of joints 31. More specifically, 
each joint 31 is constituted of a warped plate having a 
generally semi-arcuate configuration. Opposite end por- 
tions in the circumferential direction of the warped plate 
are rounded inwardly to define sleeve portions (not 
shown), respectively. A pair of connection wires (not 
shown) are allowed to pass respectively through those 
sleeve portions. Owing to this arrangement, one joint 31 
is connected to adjacent joints such that those connect- 
ed joints can be turned about the opposite end portions 
thereof. The protective tube 35 is constituted of a braid 
and a soft resin layer disposed on an outer periphery of 
the braid. The joint 31 at the rearmost end is connected 
to a distal end of the connection sleeve 24 of the insert 
portion 2, whereas a rear end portion of the protective 
tube 35 is secured to an outer periphery of the distal end 
portion of the connection sleeve 24 by means of spool 
and adhesive. 

As shown in Fig. 6, the nozzle portion 4 includes an 
outer sleeve 40. The joint 31 at the foremost end of the 
bendable portion 3 is connected to a rear end of this 
outer sleeve 40 through a connection sleeve 49. Simi- 
larly, a distal end portion of the protective tube 35 goes 
beyond the connection sleeve 49 and is secured to an 
outer periphery of the rear end portion of the outer 
sleeve 40 by means of spool and adhesive. 

As shown in Fig. 6, aside from the outer sleeve 40, 
the nozzle portion 4 includes an inner sleeve 41 re- 
ceived in the outer sleeve 40, a pair of clamping tips 42 
for clamping the inner sleeve 41 within the outer sleeve 
40, and a sleeve-like holding nut 43 for holding the pair 
of clamping tips 42 within the outer sleeve 40. 

Each component element of the nozzle portion 4 will 
now be described in detail. The outer sleeve 40 has a 
receiving space 40a of a circular configuration in cross 
section at its distal end portion. As shown in Fig. 1 0, 
each clamping tips 42 is of a semi-cylindrical configura- 
tion and has a projection 42a formed on an inner surface 
of a central portion in an axial direction thereof. As 
shown in Figs. 8 through 10, a pair of recesses 41a are 
formed in an outer peripheral surface of a central portion 
in an axial direction of the inner sleeve 41 . The pair of 
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tips 42 are received in the receiving space 40a of the 
outer sleeve 40 with the projections 42a of the pair of 
clamping tips 42 fitted in the pair of recess portions 41a 
of the inner sleeve 41 . In the foregoing state where the 
pair of tips 42 are received in the receiving space 40a, 5 
the holding nut 43 is threadedly engaged with the outer 
periphery of the distal end portion of the outer sleeve 
40. By sandwiching a semi-arcuate flange portion 42b 
which is formed on the distal end portion of each clamp- 
ing tip 42 between an annular flange portion 43a of the io 
holding nut 43 and a distal end face of the outer sleeve 
40, the clamping tips 42 are supported by the outer 
sleeve 40 and thus the inner sleeve 41 is supported by 
the outer sleeve 40. 

As shown in Figs. 6 through 10, a passage extend- ^5 
ing axially of the sleeve 41 is provided as a gas injection 
port 45. This gas injection port 45 is of the type in which 
two passage portions 45a and 45b each having a circu- 
lar configuration in section are integrally jointed. The 
sectional configuration of the port 45 resembles a nu- 20 
merical figure "8". Three projections 46 are circumfer- 
entially equally spacedly formed on an inner peripheral 
surface in an area in the vicinity of the distal end portion 
of the gas injection port 45 for every passage portion 
45a, 45b. These projections 46 are allowed to extend in 2S 
the axial direction and each has a chevron configuration 
in section. Ridge lines 46a of the chevron -shaped pro- 
jections 46 are provided respectively as support por- 
tions for tubes 71 and 72 as later described. 

A control means for remote controlling the bendable 30 
portion 3 will be described next. This remote control 
means 5 includes a shaft 50 extending through a wall of 
the sprayer body 1, a control knob 51 attached to one 
end of the shaft 50 outside the sprayer body 1, a pulley 
52 attached to the other end of the shaft 51 inside the 35 
sprayer body 1 , and a cable 53. This cable 53 is wound 
at a central portion thereof around the pulley 52 over a 
half circumference of the pulley 52, and firmly secured 
at one point to the pulley 52. The cable 53 has two por- 
tions extending forwardly from the pulley 52. These two 40 
portions of the cable 53 are hereinafter referred to as 
control cables 53a and 53b. 

As shown in Figs. 4 through 6, the control cables 
53a and 53b are pierced respectively into two guide 
tubes 54 extending over the sprayer body 1 and the in- 45 
sen portion 2. The guide tubes 54 are each formed by 
spirally winding a metal wire, and rear ends of the guide 
tubes 54 are fixedly inserted respectively into support 
tubes 55 (Figs. 3 and 4) which are secured respectively 
to support plates 1 9 within the sprayer body 1 . The guide so 
tubes 54 are arranged in opposing relation with each 
other in a radial direction of the insert portion 2. As 
shown in Figs. 5 and 6, distal end portions of the guide 
tubes 54 are secured to a distal end of the connection 
sleeve 24. Each guide tube 54 is covered with a protec- 55 
five tube 56 made of resin at the insert portion 2. 

As shown in Figs. 5 and 6. the control cables 53a 
and 53b further extend forwardly beyond the distal ends 



of the guide tube 54. After passing through the bendable 
portion 3. the distal ends of the control cables 53a and 
53b are fixedly inserted into a pair of fixing holes 49a 
formed in the connection sleeve 49 of the nozzle portion 
4 in radially opposing relation with each other. A guide 
portion 31 a is formed on a central portion in the circum- 
ferential direction of the joint 31 of the bendable portion 
3. This guide portion 31a is formed by cut-and-raise 
treatment (or upwardly press working treatment). The 
control cables 53a and 53b are pierced into the guide 
portions 31 a of every other joints 31 so that the cables 
53a and 53b are arranged in radially opposing relation 
with each other. 

Next, a passage means 6 for supply a gas there- 
through will be described. This passage means 6 in- 
cludes a flexible tube 60 made of resin. The tube 60 ex- 
tends from the sprayer body 1 up to the nozzle portion 
4 via the insert portion 2 and the bendable portion 3. As 
shown in Fig. 3, a rear end portion of the tube 60 is se- 
cured to a distal end portion of the second auxiliary 
sleeve 1 3 of the sprayer body 1 . As shown in Fig. 6, a 
distal end portion of the tube 60 is secured to an outer 
periphery of a sleeve-like connection portion 40b having 
a reduced diameter. This sleeve-like connection portion 
40b is formed on the rear end portion of the outer sleeve 
40 of the nozzle portion 4, The passage means 6 com- 
prises this tube 60, the second auxiliary sleeve 13, a 
joint tube 61 and the outer sleeve 40, and the hollow 
interiors of those component members serve to inter- 
connect the gas inlet port 15a of the mouthpiece 15 of 
the sprayer body 1 and the gas injection port 45 of the 
inner sleeve 41 of the nozzle portion 4. 

As shown in Figs. 3 and 4, the tube 60 is covered 
with a protective tube 62 which is constructed by spirally 
winding a thin strip metal sheet within the sprayer body 
1 , so that the tube 60 will not be scarred by direct contact 
with movable component elements of the sprayer body 
1 . Similarly as shown in Fig. 6. the tube 60 is covered 
with a protective tube 63 which is constructed by spirally 
winding a thin strip metal sheet within the bendable por- 
tion 3, so that the tube 60 will not be scarred by direct 
contact with the joints 31. Further, as shown in Figs. 4 
and 5, the tube 60 is covered with a thin protective tube 
64 made of resin at the insert portion 2. 

Next, the passage means 7 for supplying adhesive 
will be described. This passage means 7 includes a pair 
of flexible tubes 71 and 72 which are made of resin. 
These tubes 71 and 72 are considerably narrow com- 
pared with the tube 60 and extend from the sprayer body 
1 up to the nozzle portion 4 via the insert portion 2 and 
the bendable portion 3. As shown in Fig. 3, rear end por- 
tions of the tubes 71 and 72 are fixedly inserted into the 
distal end portions of the mouthpieces 16 and 17 of the 
sprayer body 1 through a joint sleeve 73. The tubes 71 
and 72 extend through the interiors of the holder 1 4, the 
second auxiliary sleeve 1 3, the tube 60 and the outer 
sleeve 40 of the nozzle portion 4. As shown in Figs. 6 
and 7, distal end portions of the tubes 71 and 72 are 
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press fitted into a space between the projections 46 
which are formed respectively on the two passage por- 
tions 45a and 45b of the gas injection port 45 of the inner 
sleeve 41. In that state, the tubes 71 and 72 are, as 
shown in Fig. 7, elastically defornned and the ridge lines s 
46a of the projections 46 support the tubes 71 and 72. 

Distal end openings of the tubes 71 and 72 are pro- 
vided respectively as adhesive discharge ports 71a and 
72a. These tubes 71 and 72 interconnect the adhesive 
inlet ports 16a and 17a and the adhesive discharge io 
ports 71a and 72a, respectively. 

As described above, the sprayer body 1 , the insert 
portion 2, the bendable portion 3 and the nozzle portion 
4 have hollow interiors, respectively. These hollow inte- 
riors are continuous with each other, and held air-tight '5 
using O-rings or the like, excepting the ports 15a and 45. 

A sprayer thus constructed is used, for example, for 
covering the wound of a patient's lung whose body is 
surgically cut open or for covering a part of the patient's 
body from where a cancerous knob has been removed. 20 
As shown in Fig. 2, a syringe 100 is preliminarily at- 
tached to the sprayer body 1. The syringe 100 includes 
two cylinders 101 and 102, a plate 103 secured to rear 
ends of the cylinders 101 and 102, two pistons 104 and 
105 distal end portions of which are inserted respective- 25 
ly into the cylinders 101 and 1 02. and another plate 1 06 
secured to rear ends of the pistons 104 and 105. Adhe- 
sives containing different components are stored in the 
cylinders 101 and 102, respectively. With the distal end 
portions of the cylinders 101 and 102 inserted respec- 50 
tively into the mouthpieces 16 and 17, the plate 103 is 
secured to the sprayer body 1 by a fixing device 8 (only 
a part of it is shown) disposed on the rear end portion 
of the sprayer body 1 . A distal end of a tube 201 extend- 
ing from a pressurized gas supply source 200 is con- -35 
nected to the mouthpiece 15. As the pressurized gas 
such as, inert nitrogen gas Is used. 

In operation, the sergeant holds the sprayer body 1 
with one hand and inserts the insert portion 2 into the 
body of the patient until the nozzle portion 4 comes clos- 40 
er to the diseased part. Since the insert portion 2 is hard, 
it can positively be brought closer to the diseased part 
without any worry about the insert port 2 being bent by 
organs. At that time, In case the diseased part is located 
away from an extension of an axis of the Insert portion 45 
2. the control knob 51 is turned to bend the bendable 
portion 3. More specifically, when the control knob 51 is 
turned clockwise in Fig. 1 , the control cable 53a is pulled 
and the other control cable 53b is loosened. According- 
ly the bendable portion 3 is bent in an A-direction. When 50 
the control knob 51 is turned counterclockwise, the con- 
trol cable 53b is pulled and the other control cable 53a 
is loosened this time. Accordingly, the bendable portion 
3b is bent in a B-directlon. A bending amount of the 
bendable portion 3 corresponds to a turning amount of 55 
the control knob 51 . In this way, by bending the bendable 
portion 3, the gas injection port 45 and the adhesive dis- 
charge ports 71a and 72a of the nozzle portion 4 can be 



placed opposite the diseased part, thus enabling to eas- 
ily and correctly perform a spraying operation of adhe- 
sives as later described. Further, since the organ of the 
patient is not required to be moved considerably, and 
since the patient's body is not requ ired to be turned side- 
ways, a load to the patient is reduced. 

Then, In the state that the nozzle portion 4 is placed 
opposite the diseased part as mentioned above, a pres- 
surized gas from the pressurized gas supply source 200 
is supplied to the diseased part from the gas injection 
port 45 of the nozzle portion 4 via the passage means 
6 including the tube 201, the gas inlet port 15a of the 
sprayer body 1 and the tube 60. While the gas injection 
is undergoing, the sergeant pushes the plate 106 of the 
syringe 100 towards the plate 103. By doing this, the 
pistons 104 and 105 are moved forwardly to extrude or 
push out the adhesives within the cylinders 101 and 102. 
The adhesives thus pushed out are delivered from the 
adhesive inlet ports 1 6a and 1 7a towards the distal ends 
of the tubes 71 and 72 and then discharged from the 
adhesive discharge ports 71a and 72a. The discharged 
adhesives are atomized by the discharged pressurized 
gas, admixed and then sprayed towards the diseased 
part. The adhesives, which have been sprayed to the 
diseased part, are hardened thereby enabling to close 
or cover the diseased part. 

Since the pressurized gas is injected from the pe- 
riphery of the adhesive discharge ports 71a and 72a, i. 
e., from three gaps 47 (Fig. 7) defined by the outer pe- 
ripheral surfaces of the distal end portions of the tubes 
71 and 72 and the inner peripheral surface of the gas 
injection port 45, the adhesives can uniformly favorably 
atomized and the spraying direction of the adhesive 
agents can be brought into alignment with the axis of 
the nozzle portion 4. Thus, the adhesives can correctly 
be directed towards the diseased part. 

Incidentally, it sometimes happens that when a 
sprayer is used for a long time, the adhesive discharge 
ports 71a and 72a are gradually closed by the adhe- 
sives, an injection amount of adhesives becomes short 
or the adhesives are so greatly reduced in amount that 
it cannot be discharged at all. In such a case, the tubes 
71 and 72. the inner sleeve 40 of the nozzle portion 4 
and the holder 1 4 of the sprayer body 1 are removed so 
as to be replaced by new ones, respectively. 

More specifically, the holding nut 43 is removed 
from the outer sleeve 40. Then, the clamping tip 42 and 
the inner sleeve 41 are withdrawn forwardly from the 
outer sleeve 40. At that time, it is preferred that the tubes 
71 and 72 are received in their slightly released states 
so that the clamping tips 42 and the inner sleeve 41 can 
easily be withdrawn fon/vardly Thereafter, the distal end 
portions of the tubes 71 and 72 are withdrawn from the 
Inner sleeve 41 or the tubes 71 and 72 are cut off at 
areas in the vicinity of the inner sleeve 41. Then, the 
stopper 18 of the sprayer body 1 is loosened in order to 
remove the engagement between the stopper 18 and 
the holder 14. Thereafter, the holder 14 is withdrawn 
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from the second auxiliary sleeve 13 and the holder 14 
is further moved backward ly in order to remove the 
tubes 71 and 72 from the tube 60 and the sprayer body 
1 . Thus removed inner sleeve 41 , the tubes 71 and 72 
and the holder 14 are discarded. The inner sleeve 41 5 
and the holder 14 may be reused. 

Then, a new holder 1 4, new tubes 71 and 72 whose 
rear ends are connected to the holder 14 and a new in- 
ner sleeve 41 are prepared. The new tubes 71 and 72 
are pierced Into the tube 60 from the rear end opening 
portion of the sprayer body 1 and distal end portions of 
the new tubes 71 and 72 are allowed to project from the 
outer sleeve 40. Then, the distal end portions of the 
tubes 71 and 72 are press fitted into the new inner 
sleeve 41 . Thereafter, the inner sleeve 41 is attached to 
the outer sleeve 40 by the clamping tips 42 and the hold- 
ing nut 43. Then, the holder 14 is detachably attached 
to the second auxiliary sleeve 13 using the stopper 18. 

Figs. 11 through 15 show another embodiment. In 
this embodiment, component parts corresponding to 
those of the first embodiment are denoted by same ref- 
erence numerals, and description thereof is omitted. In 
this embodiment, as shown in Fig. 11, tubes 71 and 72 
for allowing passage of adhesive, a holder 14 and an 
inner sleeve 42 are integrally formed to thereby consti- 
tute an exchangeable cartridge. The tubes 71 and 72 
respectively include flexible resin tubes 71 x and 72x, 
metal tubes 71 y and 72y connected respectively to rear 
ends of the resin tubes 71 x and 72x, and metal tubes 
71 z and 72z connected respectively to distal ends of the 
resin tubes 71 x and 72x. Distal end portions of the metal 
tubes 71 y and 72y are allowed to extend through a distal 
end wall of the holder 14, whereas rear end portions 
thereof are secured respectively to the mouthpieces 16 
and 17. Distal end portions of the metal tubes 71 z and 
72z are inserted into a gas injection port 45 of the inner 
sleeve 42 and secured respectively to ridge lines of pro- 
jections 46 by welding or the like. Distal end openings 
of the metal tubes 71 z and 72z are provided in the fomn 
of adhesive discharge ports 71a and 72a, respectively 

The inner sleeve 42 is the same in construction as 
the first embodiment. The inner sleeve 42 is supported 
on an outer sleeve 40 by a pair of clamping tips 42 and 
retainer nuts 43 (see Fig. 6). This embodiment is differ- 
ent from the first embodiment only in the respect that an 
outside diameter of the inner sleeve 42 is smaller than 
an inside diameter of an connection portion 40b of the 
outer sleeve 40 and therefore, the inner sleeve 42 can 
go all the way through the outer sleeve 40 and be drawn 
backwardly of the outer sleeve 40. 

The cartridge has a metal reinforcing wire 77. This 
reinforcing wire 77 extends along the resin tubes 71 x 
and 72x. A rear end portion of the reinforcing wire 77 is 
secured to a distal end portion of the holder 14 by hard 
resin 76, together with rear end portions of the resin 
tubes 71 x and 72x and the distal end portions of the met- 
al tubes 71y and 72y A distal end of the reinforcing wire 
77 is fixedly inserted in a fixed hole (not shown) formed 



in an rear end face of the inner sleeve 42. The reinforc- 
ing wire 77, the resin tubes 71 x and 72x are covered 
with a protective tube 75. 

For exchanging the cartridge, the inner sleeve 42 
and the outer sleeve 40 are disengaged from each other 
and the holder 14 and the main sleeve 10 are disen- 
gaged from each other in the same manner as men- 
tioned, and thereafter, the cartridge is drawn back as it 
is. A newcartridge for replacement is inserted for setting 
through a rear end opening of the main sleeve 10. 

The present invention is not limited to the above em- 
bodiment but many changes can be made. 

For example, it may be arranged such that when 
the holder 14 is disengaged from the stopper 18, the 
holder 14 can move a predetermined distance forwardly 
from the engaging position. Owing to this arrangement, 
the inner sleeve 41 can easily be withdrawn without 
loosening the tubes 71 and 72. 

Further, the tubes 60, 71 and 72 may be bendable 
only at portions corresponding to the bendable portion 3. 

The number of the projections 46 fomned on the 
passage portions 45a, 45a of the inner sleeve 41 of the 
nozzle portion 4 may be four or more. 

The pressurized gas supplying tube 60 may be 
eliminated. If eliminated, the hollow interiors of the 
sprayer body 1 . the insert portion 2 and the bendable 
portion 3 serve as a passage for the pressurized gas. 

The adhesive discharge port may be situated away 
from the gas injection port in the radial direction of the 
nozzle portion. 

It may be arranged such that the sprayer sprays on- 
ly one kind of adhesive. In that case, only one adhesive 
inlet port and only one adhesive discharge port may be 
provided. 

The number of the control cable may be one. If only 
one cable is employed, the bendable portion is bent only 
in one direction. The number of the control cables may 
be four. In that case, the additional two control cables 
are associated with two control members each of which 
includes the shaft, the control knob and the pulley 



Claims 

1 . An adhesive sprayer for a living body, said adhesive 
sprayer comprising: 

(a) a sprayer body (1) having an adhesive inlet 
port (16a, 17a) and a gas inlet port (15a); 

(b) a hard insert portion (2) extending from said 
sprayer body; 

(c) a nozzle portion (4) including an adhesive 
discharge port (71a. 72a) and a gas injection 
port (45); 

(d) first passage means (7) for intercommuni- 
cating said adhesive inlet port (16a, 1 7a) of said 
sprayer body and said adhesive discharge port 
(71a. 72a) of said nozzle portion so that an ad- 
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hesive is allowed to pass therethrough; and 
(e) second passage means (6) for inter com- 
municating said gas inlet port (15a) of said 
sprayer body and said gas injection port (45) of 
said nozzle portion so that a pressurized gas is 
allowed to pass therethrough; 

CHARACTERIZED by further comprising: 

(i) a bendable portion (3) extending from a dis- 
tal end of said insert portion (2); and 

(ii) control means (5) for remote controlling said 
bendable portion (3). said control means in- 
cluding a control member (50, 51 , 52) disposed 
on said sprayer body (1) and at least one con- 
trol cable (53a, 53b), one end of said cable be- 
ing secured to said control member and the oth- 
er end thereof being secured to a distal end of 
said bendable portion (3); 

said nozzle being disposed on a distal end of 
said bendable portion, said first and second 
passage means (7, 6) being disposed within 
said sprayer body (1), insert portion (2) and 
bendable portion (3), said first and second pas- 
sage means being bendable at least at said 
bendable portion. 

2. An adhesive sprayer according to claim 1 , in which 
said control member includes a shaft (50) extending 
through a wall of said sprayer body (1), a control 
knob (51 ) mounted on an external end of said shaft 
and a pulley (52) mounted on an internal end of said 
shaft, said control cable (53a, 53b) being secured 
to a peripheral surface of said pulley. 

3. An adhesive sprayer according to claim 1 , in which 
said first passage means (7) has a first tube, said 
first tube being connected at a rear end thereof to 
said adhesive inlet port (16a, 17a) and inserted at 
a distal end portion thereof into said gas injection 
port (45) fomned in said nozzle portion (4), a gap for 
allowing supply of the pressurized gas being formed 
between an inner peripheral surface of said gas in- 
jection port (45) and an outer peripheral surface of 
a the distal end portion of said first tube (71 , 72), an 
opening of the distal end portion of said first tube 
(71 , 72) being provided as said adhesive discharge 
port (71a, 72a). 

4. An adhesive sprayer according to claim 3, in which 
said gas injection port (45) has three or more pro- 
jections (46) circumferentially spacedly formed in 
the inner peripheral surface of said gas injection 
port, the distal end portion of said first tube (71 , 72) 
being press fitted among said projections in an elas- 
tically deformed fashion. 

5. An adhesive sprayer according to claim 3, in which 



said second passage means (6) has a flexible sec- 
ond tube (60), a rear end of said second tube being 
continuous with said gas inlet port (15a), a distal 
end of said second tube being connected to said 
s nozzle portion (4) and continuous with said gas in- 
jection port (45), said first tube (71, 72) being insert- 
ed into and extending through the interior of said 
second tube. 

10 6. An adhesive sprayer according to claim 3, In which 
said sprayer body (1) includes a main sleeve (10) 
and a holder (14) detachably connected to said 
main sleeve, said holder being provided with said 
adhesive inlet port (16a, 17a), the rear end of said 
IS first tube (71 , 72) being connected to said holder, 
said nozzle portion (4) including an outer sleeve 
(40) and an Inner sleeve (42) withdrawably received 
in said outer sleeve, said gas injection port (45) be- 
ing formed in said inner sleeve. 

20 

7. An adhesive sprayer according to claim 6, in which 
said inner sleeve (42) has such an outer diameter 
that said inner sleeve can be drawn backward ly of 
the rear end of said outer sleeve (40), and said first 

25 tube (71 , 72) is secured to said inner sleeve, an ex- 
changeable cartridge being constituted by said in- 
ner sleeve(42), first tube (71 , 72) and holder (14). 

8. An adhesive sprayer according to claim 7, in which 
30 said holder (1 4) and said inner sleeve (42) are con- 
nected with each other through a reinforcing wire 
(77), said reinforcing wire extending along said first 
tube (71, 72). 



35 9. An adhesive sprayer according to claim 3, in which 
two of said adhesive inlet ports (16a, 17a) are 
formed in said sprayer body (1 ) and two of said ad- 
hesive discharge ports (71 a, 72a) are formed in said 
nozzle portion (4), said first passage means includ- 

40 ing two of said first tubes (71 , 72). 
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Fig.7 
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